Abstract. The purpose of the article aims to analysis the impact of technological capital on technological innovation. The former scholar pays primarily attention to the direct impact of technological capital on technological innovation with the method of qualitative research, while neglecting the role of intermediary variables. The paper uses 185 samples derived from Beijing, Shanghai, Jiangsu and Shandong. Using the software of structural equation model, it is tested of the relationship of technological capital, information management, knowledge management and technological innovation. The research demonstrates that technological capital makes a positive impact on technological innovation through two paths of information management and knowledge management. Information management and knowledge management play a completely mediating role between technological capital and technological innovation. The study further also indicates that technological capital mainly effect on technological innovation through knowledge management.
Introduction
For a long time, most small and medium-sized enterprises (SMEs) have placed technological innovation strategy on the acquisition of technological capital, but ignored the role of knowledge management and information management in our country. It leads to the lack of efficient utilization of the innovative resources acquired by enterprises and make it difficult to form technological innovation. Knowledge capital and information capital have become the key elements of the innovation capital of enterprises. Enterprise knowledge capital and information capital are embedded in the daily management, human resources and work process of the organization. Effective knowledge management and information management become the premise and guarantee to promote technological innovation and value added, promote the integration and utilization of knowledge capital and information capital of technological innovation.
The academic circles have made some researches on the relationship between technological capital and technological innovation, but the existing literatures have always discussed the issue at the theoretical level and lacks empirical evidence. The research ignores the role of knowledge management and information management in promoting technological innovation too. What role does knowledge management and information management play in technical capital and technological innovation relationships? For these problems, there are few researches in academia. Therefore, it is unclear how technological capital acts on technological innovation. It is very necessary to conduct an in-depth discussion on the relationship between technological capital, information management, knowledge management and enterprise technological innovation.
Research Hypothesis Technical Capital and Information Management
Zander and Kogout believe that technical capital can affect the acquisition, screening, selection and use of information. It determines the speed of technological innovation and the speed of external imitation. Uzzi's analysis of the fashion industry shows that technical capital brings better information transfer efficiency, which can make the organization better predict environmental changes and accelerate technology diffusion. From the point of view of resource management, Bharadwaj thinks that information management is difficult for competitors to imitate and duplicate, and can bring competitive advantages to enterprises. Technological capital is the key resource of information management, and accumulation of technological capital can enhance information management ability of enterprises. Based on the above theory, the first hypothesis of this paper is put forward.
Hypothesis H1: there is a positive correlation between technical capital and information management.
Technology Capital and Knowledge Management
Autio and Sapienza believes that technological capital can affect the acquisition, development and utilization of knowledge in new technology companies. It can affect the organization's knowledge management too. Scholars based on resource management, such as Wernefelt, Barney and Teece, argue that the competitive advantage of an enterprise results from the effective acquisition, configuration and development of resources. This paper argues that the acquisition, accumulation and development of technological capital provide the resource situation and interpersonal interaction for knowledge management as an important resource of technological innovation, which is beneficial to knowledge management. Based on the above theory, the second hypotheses of this paper is put forward.
Hypothesis H2: there is a positive correlation between technical capital and knowledge management.
Technical Capital and Technological Innovation
Barner research shows that enterprises with technical capital, such as assets, ability, information and knowledge, are beneficial to technological innovation and enhancing the competitive advantage of enterprises. Zhang Fanghua analyzed the relationship between information acquisition and technological innovation, knowledge acquisition and technological innovation, capital acquisition and technological innovation from the perspective of resource acquisition. and concluded that enterprise resource acquisition is helpful to improve technological innovation performance. This paper holds that technical capital can be more easily, faster and more targeted to improve the technological innovation level of the enterprise, which is the key factor to determine the technological innovation. Based on the above theory, the third hypotheses of this paper is put forward.
Hypothesis H3: There is a positive correlation between technological capital a technological innovation.
Information Management and Technology Innovation
Through the empirical study of the influence of information exchange on technological innovation, Tushman found that information communication is related to R&D performance of laboratories, and is conducive to solving problems in complex projects. Frishammar et al. Found that there is a clear positive relationship between the collection and management of information and technological innovation performance. Fu Tangkai and Cheng Gang believe that the essence of technological innovation is an information process. Information search, processing, transmission and utilization can reduce the risk of technological innovation and improve the success rate. Based on the above theory, the fourth hypotheses of this paper is put forward.
Hypothesis H4: There is a positive correlation between information management and technology innovation.
Knowledge Management and Technology Innovation
Grant believes that technological innovation capability is the ability to complete a single task through the integration of knowledge, and finally the ability to integrate as a cross-department and the entire organization. Nerney and Chris points out that knowledge management can promote the accumulation, sharing and utilization of knowledge. Effective knowledge management can create business opportunities and technological innovation. Liu Xinying research shows that knowledge management and technological innovation are almost synchronized and parallel in many fields. Based on the above theory, the fifth hypotheses of this paper is put forward.
Hypothesis H5: There is a positive correlation between knowledge management and technological innovation.
Based on the above research theories, the technological capital has a positive impact on technological innovation. It indicates that technological capital can directly act on technological innovation on the one hand. On the other hand, technical capital has a positive impact on information management and knowledge management, and information management and knowledge management have a positive impact on technological innovation. It shows that technical capital may have a positive impact on technological innovation through the indirect role of information management and knowledge management. This paper puts forward sixth and seventh research hypotheses.
Hypothesis H6: information management plays an intermediary role in the relationship between technological capital and technological innovation.
Hypothesis H7: knowledge management plays an intermediary role in the relationship between technological capital and technological innovation.
Sample Data Collection and Variable Measurement Questionnaire Design and Sample Data Collection
The survey data are from Beijing, Shanghai, Shandong, Jiangsu and other economically developed province. The survey enterprise covers traditional manufacturing, scientific research institutions and small and medium innovation enterprises. The inspectors mainly focus on middle and high level managers and technical innovators. The whole survey process involved a total of 66 enterprises surveyed, distributed 236 questionnaires, collected 385 questionnaires. A total of 289 valid questionnaires were received. The effective recovery rate is 75.06%.
Variable Measurement
The questionnaire is measured by the 7-Likert scale. 1 means that the measurement index is far lower than the counterpart. 7 means that the measurement index is much higher than the counterpart. 
Description Statistics and Variance Matrix
In this study, all the measured items in the questionnaire are analyzed together to make a factor analysis. The first principal component load is 39.68% when not rotated. The relatively low interpretation of single factor indicates that homologous deviations are not serious. The covariance of the various factors in the variance matrix is lower than the Haman recommendation of 0.8 (Hair, 1955) . It shows that there is no multi-collinear phenomenon between factors. Descriptive statistics and variance matrix are shown in Table 1 . 
Empirical Results and Analysis
(1) Initial model test. According to the hypothesis of research, we use the LISREL 9.3 analysis software to make path analysis of the hypothetical model. In the model, Hypothesis H1 is supported. It shows that technical capital can affect the application of information technology, promote the development of information resources and improve the ability of information management. Hypothesis H2 is supported. It shows that the stock and accumulation of technical capital are beneficial to the knowledge acquisition and integration, knowledge innovation and the effective use of knowledge. Hypothesis H3 is not supported. The relationship path coefficient between technical capital and technological innovation is 0.08. The P value is 0.733. It shows that technical capital does not play a direct role in technological innovation. Hypothesis H4 is supported. It shows that the application of information technology, the development of information resources and the improvement of information management are beneficial to the innovation of technology. Hypothesis H5 is supported. It shows that knowledge management is beneficial to the investment of technological innovation, to improve the output of technological innovation and to improve the effect of innovative technology. Hypothesis H6 is supported. It shows that information management plays a mediating role in the relationship between technological capital and technological innovation. Hypothesis H7 is supported. It shows that knowledge management plays an intermediary role in the relationship between technological capital and technological innovation. (Figure 1) (2) Initial model correction and path analysis. Through the analysis of the initial model, this study proposes a revised model and further analysis. In the initial model, the technology capital has a direct path coefficient of 0.08, which is close to zero in the initial model. In the alternative model, we have abolished the direct impact of technical capital on technological innovation. The new model examines the complete mediating role of information management and knowledge management (Figure 2) . The comparison between the alternative model and the initial model is shown in Table 2 . It can be seen that both the complete mediation model and some mediation model fitting indicators show a high degree of fitting, and the complete mediation model fitting effect is slightly better than the partial mediation model. 
Research Conclusions and Future Research Directions
The conclusions of this paper support the views of many scholars at home and abroad on the positive correlation between technical capital and technological innovation. The impact of technical capital on technological innovation is achieved through the intermediary role of information management and knowledge management. Information management and knowledge management play an intermediary role between technology capital and technological innovation. The conclusion of the above research means that technical capital can promote technological innovation, and it can be realized through two paths of information management and knowledge management.
